In this era of digital technology and connectivity, access to heritage is increasingly mediated through the consumption of signs, electronic images and simulacra. In virtual heritage, an algorithmically accurate large-scale 3D model of a cathedral or castle is taken as the hallmark of authenticity. However, the reduction of the monument or artefact to visual simulation disrupts its connection to material evidence and thus to history.
3 What is lost is the aura of the well-crafted object or the exquisitely designed monument that resonates with the memory trace of previous civilizations. The unique object removed from the place where it happens to be takes it away from the fabric of tradition. The commodification of artefacts extracted from place and exhibited under spotlight and glass function as one form of separation.
Plaques, accurate dating, and interpretative documentation act as another separation.
As interpretation replaces direct experience of the cultural object, information replaces the presence of the past. As Benjamin noted, the separation of the object from history also erases a sense of enchantment and wonder. In its place is a move towards augmented reality pieces such as virtual tours, flythrough applications and highly accurate data maps. In these digital landscapes, the emphasis is on the construction and mapping of space-for documentation, conservation and visual realism. Spatial objects, terrain maps, and complex digital environments thus become the markers for a different, more spatially inflected heritage experience.
The shape of space
The space of virtual heritage is not neutral ground. The application of digital media to cultural heritage privileges certain forms of spatial representation over others. Virtual heritage reconstructions such as the 3D modelling of Stonehenge and Amiens
Cathedral, and the panoramic space of the Virtual Everglades take photorealism or its simulated geometric 3D equivalent as the standard, unquestioning model of vision.
Characterized by an attention to mathematical accuracy and the placement of solids, the translation of the monument or artefact to geometry has become the hallmark of authenticity and the standard for a certain kind of realness. The result is a divided, directional space that reduces the complexity of spatial experience down to an XYZ grid of mathematical absolutes. The experience can be like wandering in a lifeless universe lacking in human scale, or social and cultural presence.
Take, for instance, the geometric perspective exemplified in software programs such as 3D Studio Max or Maya (modelling programs used in constructing many 3D virtual models for heritage). 3D Studio Max, developed from a CAD program for use in architecture and engineering, is designed to record the shape of concrete objects and the layout of concrete spaces. Working from a grid of lines, it forces a notion of space as mathematical division and a container for objects. Within this, mathematical perspective is a particular form of construction that splits space into object-horizon polarity (figure 17.1).
3D Studio Max was initially designed for the viewer looking at a painting from a fixed position, and Mani Kaul suggests that mathematical perspective resists its restoration to a unified human space. 4 He describes the geometric appropriation of nature within Renaissance art as an initiatory moment in the celebration of the isolated object and the division of space into distance and size. This can be seen most markedly in "The Flagellation of Christ", painted by Piero Della Francesca in 1460 (figure 17.2).
In this painting, space is broken down into the separate components of the human form, the architectural form, and the background spatial matrix. In such paintings, space itself is the object of study, with structural distance and symmetry designed for an idealized eye. Mathematical perspective, as Kaul writes, is a space outside the being, a projection of the unreal. 5 Such an approach emerges from a longer history based in Western cosmology where space is understood as stat uninhabited. Part of the problem is the English word for space-conjuring, up as it does, the distance between two points, or the background containing objects. As Margaret Wertheim notes, Rene Descartes' model of res extensa and res cognitans split space into the physically extended realm of matter in motion and the invisible realm of thoughts, feelings and spiritual experience.
ic and 6 As she points out, by the end of the eighteenth century, res cognitans was effectively eliminated with no place for mind/spirit/soul. As a result, the realm of the real was reduced to a self-contained mathematical machine with anything outside of physical matter categorized as empty
space.
An understanding of space, of course, has multiple inflections and discourses relating to cultural context and perception. Outside of a European framework, the Cartesian model of spatial demarcations was barely noted except by Japanese thinking. 7 Take, for instance, Indian cosmogony, which considers space as the prime factor as a "matrix of dimension". In this Indian framework, space encompasses what has been polarized in the West-that is, the outer and inner, spiritual and material, human and divine. The Sanskrit word for space, akasa, denotes multiple dimensions, not a void but a substance. aspects such as symbolism, ideology and ritual, a concern with the social and abstract dimensions of heritage, ceremony and the creative use of aesthetic objects and spaces. 13 If virtual heritage is extended to take account of the complexity of interfaced being, there can be a return to a form of enchantment as a varied array of culturally and historically specific spatial encounters with the past.
A user-centred model of interaction with the past
One aspect of virtual environments is the user's ability to "walk through" digital screen space. In the last decade, laser scanning, 3D modelling and photogrammetry have provided astonishingly high levels of geometric verisimilitude. Such regimes of digital simulation undermine the indexical relationship to the object, replacing it with an emphasis on spatial modelling. So, whilst the art or archaeological object might still be visualized within the digital landscape, there is a privileging of spatial representation and navigable construction. Along with this, the role of the audience as merely a knowledge recipient is challenged. Yet, as researchers of virtual reality have observed, virtual environments lack the richness of association and the levels of user engagement that we find in computer games. As Mona Sarkis and Laetitia Wilson have identified, interaction has often been used to mean a form of interpassivity where the user has limited options within a pre-programmed menu.
14 In large-scale virtual heritage environments, user engagement is often restricted to a disembodied walk through a clean simulation, devoid of the marks of human habitation and endeavour.
In being exposed to limited interaction, the user exercises little purposeful action that can generate a sense of "being there". Any approach that does not take user experiences as central will produce less than engaging spaces.
Rather than questing after the holy grail of greater realism, or forcing a narrative interpretation onto spatial experiences it might be useful to ask different types of questions focusing on the role of navigation and the user's sense of agency- there is constructed through high-end 3D visualization, detailed texture mapping and atmospheric conditions. While these regimes of visuality are still privileged as the markers of authenticity and "realness" they are augmented by responsive ecologies that simulate the chaotic patterns of organic systems. Such an approach, resulting in random and self-generating environmental behaviours, can create a more complex and dynamic simulation that offers interaction options beyond representation.
Virtual heritage as individualized trajectories of memory
In entertainment-based computer games, agency or the act of doing is constituted through diverse modes of spatiality. These modes of spatiality contribute to gameplay through such strategies as constraint and concealment, challenging the player to negotiate terrain to access objects, meet avatars, find portals, and do battle. 16 One aspect that makes such games so interesting is that the environment-the roads, bridges, paths and doorways-cannot be perceived as a whole all at once by the player. Building up knowledge requires commitment to a series of spectorial voyages-an extensive exploration of terrain through panoramas, cartographic maps, isometric diagrams, abstract expressionist planes, and geometric landscapes. Through these sets of spatial negotiations, players become involved in the sequential unfolding of a record of signposts and metaphors embedded in the landscape.
The particular ways that users inhabit computer game space play an important part in rethinking the practice of virtual motion. Virtual motion provides ways of looking differently or more intensely. The close scrutiny of architecture required to find objects and decode the logic of the navigable world suggests geography-a sense of inhabiting a map-rather than filmic models of spectatorship. There is also a spatial pleasure gained through travel in a well-designed virtual landscape, which is quite separate from ludic or game-play pleasures. In games such as Exile and Final Fantasy, the movement of the player materializes picturesque space as spatial practice. In turn, this spatial practice offers up multiple habitations that afford ritual experiences or emergent narrative traces. 17 The designer structures a trajectory through game-space to regulate the practice of play in a specific direction. Often we disrupt these intended trajectories by adopting our own individual, idiosyncratic pathways or strategies of navigation. These individual trajectories-or, in Michel de Certeau's terms, "tactics"-transform place into space as a series of unfolding relationships. In this way, a process of labyrinthine meanderings invite re-collection of structure through "spectorial trajectories of wanderers who make up their own cultural maps along the way". activates an inter-subjective terrain mobilized by aesthetics of fragments and discontinuities. 21 An increasing number of game-players engage in navigating through landscapes that are alive with a simulated aura of place. Relationships between mastery of terrain, symbolic encounters, emergent patterns, and seductive objects transform the idea of a bounded place into a dynamic and resonant space. Michel de Certeau, writing about the art of doing, makes the distinction between space and place where place is a stable and distinct location, and space is composed of the intersection of mobile elements, taking into consideration vectors of direction, velocities, and time variables. 22 Using de Certeau's terms, the user enunciates space through the practice of movement. Navigation as practice creates a sense of enchantment or wonder through the occupation of space ( figure 17.3) .
If, as de Certeau suggests, space becomes a practised place only through the activity of walking, then by extension it could be argued that in virtual spaces it is only through navigation that the terrain has a language and can bring meaning to the experience. This can be considered a different type of aura-an aura of spatial enchantment associated with the practice of virtual motion. In the atmosphere of these emotionally moving situations, space becomes an affective landscape inhabited with an intense form of subjectivity.
Embodied movement
What, then, of a body moving in virtual space? The mathematical realism of virtual mobility has tended to assume a passive viewing subject. In this legacy, the virtual body is rendered invisible or translated into a visual element of screen design.
However, spatial aesthetics, ways of moving through space, structures of navigation, and perceptions of the virtual self or avatar are not only forms of the visual. A toonarrowly inflected approach to spatial design obscures the fact that virtual forms/embodied beings need a space. In Architecture from the Outside: Essays on Virtual and Real Space, Elizabeth Grosz argues for space that takes the body into consideration: "Space like time, is emergence and eruption, orientated not to the ordered, the controlled, the static, but to the event, to movement or action.' 23 She takes up Henri Bergson's concern for spaces sensitive to the emotion and actions that enfold in them suggesting that perhaps space has a materiality itself rather than the materiality resting only with the contents. 24 For Bergson's space is an emerging phenomenon through specific motions and specific spaces where motion unfolds and actualizes space. 25 Rather than motion as distance or space over time, space is unfolding and defined by the arc of movement, and thus is a space open to becoming:
To remember (to place oneself in the past, to relocate, to cast oneself elsewhere) is to occupy the whole of time and the whole of space, even admitting that duration and location are always specific, always defined by movement and action. It is to refuse to conceptualise space as a medium, a container, and instead to see it as a moment of becoming, of opening up and proliferation, a passage from one space to another, a space of change, which changes with time. 26 These notions move us beyond a limited, divided, directional space and have a particular relevance for cultural heritage as an embodied way of evoking the presence of the past. This evocation of space represents a shift away from a Cartesian model of space as mathematical division and space as a container for objects to a notion of space as mobile, dynamic, and active, and as reflective of the marks of human endeavour. Space then emerges from techniques and forces before representation, suggesting that the morphological scheme of virtual spaces might be responsive to the act of doing rather than seeing. That is, it might be responsive to process as becoming, to identity formation, and to an embodied subjectivity.
Games make space between virtual architecture and the virtual body so that the player is engaged in multiple transitions between space and the body. In their radical examination of architecture, Arakawa and Madeline Gins theorize how the body will seek out perceptual landing spaces, sites where the viewer's perception lands here or there. 27 A mobile and structured series of events is based on the "heres" remain in virtual space long after the body has reached its limit. 29 This internal kinaesthesia and the dynamic feedback between machine and player indicate a phenomenological subjectivity whereby the player is simultaneously immersed in screen and physical worlds.
The state of virtuality is a matter of this dual immersion between the virtual world of the interactive and the external physical world. There is also a parallel oscillation between the experience of presence in simulated screen space and the reflection required for interpretation. Roger Caillois described the simultaneous presence in simulated and external worlds as vertigo characterized by a state of dizziness and disorder. 30 Andrew Murphie argues for the centrality of vertigo in the experience of game-play-in the experience of new affects in the body. 31 As Murphie puts it, this state of distraction emerges from identifying with your own action and perceptions at the same time as simulating these perceptions and actions. He reminds us that, for Caillois, mimesis (role-play) can be as much about losing oneself to space and thus the pleasures of vertigo as finding oneself. For Caillois, mimicry and vertigo can operate to destabilize more competitive and regulated forms of play. Arguing that pantomime or role-play assures intensity and social cohesion in more collaborative societies, he suggests that mimicry and vertigo can be productive in terms of shaping and expressing culture.
From knowledgeable tourist to active agent
The cultural tourist engages in a particular form of vertigo refined through codes and cultural patterns associated with the mobilization of the gaze. 32 Losing oneself, the art of wandering, placing oneself as the subject in a landscape, capturing history-these are all modes of the discourse of tourism. As Scott Lash and John Urry suggest, the objects of the tourist gaze are functionally equivalent to the objects of religious pilgrimage. 33 In the traditional pilgrimage, the pilgrim followed an itinerary dotted with stages and high spots, the completion of which was a rite of passage or an initiation. From this perspective, tourism to the historical monument is not just a form of sightseeing; it is also an opportunity for a form of spiritual contemplation, direct experience, and immersion in the past.
Opportunity for direct experience through personal observation is disappearing. In an effort to safeguard cultural sites, UNESCO and other conservation groups are increasingly opting for reduced public access. 34 Extreme examples include the closing of Stonehenge to public access and the construction of a simulacrum of the Laseaux Caves next to the original. Access to heritage is increasingly mediated through digital simulations of the original or digital photographic representations.
These simulations, as well as being accurate representations of material culture, can also offer forms of simulated travel adopted by the virtual tourist. In the simulation of "site seeing", the aura of the object as understood by Benjamin may be lost. Instead of Benjamin's cult object imbued with a mysterious power we may have gained the experience of navigation, immersion or vertigo as another form of "losing oneself".
The contemporary museum has itself moved away from being solely defined through the exhibition of objects or curatorship of physical sites. In a recent charter, the International Council of Museums (ICOM) outlined its commitment to public service-to society and its development. 35 This extends the role of the museum to a place not bound by material culture, but "a place for inquiry into the memories of the past, a forum for consideration of the present, and a site from which to inspire, instruct, and inform". 36 Lash and Urry, reflecting on network culture, describe the heritage industry as an emblem of "aesthetic reflexivity". 37 By aesthetic reflexivity they mean a reflection on the social conditions of existence. For them, aesthetic reflexivity is characterized by an informed and knowledgeable tourist/visitor, openness to others, a willingness to take risks, an ability to reflect on and judge aesthetically between different nature, places, and societies.
Reinstating an informed and knowledgeable tourist opens up the possibility of a form of subjectivity and the reconstitution of community and the particular. In a simulation environment, presence and excitement are privileged over the reflection and contemplation associated with direct experience at the monument. As has been shown, there is much in game design that can be applied to virtual heritage aspects of user exploration and aesthetic immersion. Virtual movement has the potential to create a simulated spatiality that extends the real to a more imaginative, enchanted, lyric relationship to spatial immersion. As users pass through and inhabit virtual space, the creation of a simulated reality moves beyond the purely visual. As the player inhabits screen worlds-takes up space-the relationships between mastery of terrain, kinetic engagement, and experiences of space transform data space into place.
Like geography, virtual traverse is a metaphoric and associative experience owing much to our memory of garden promenades, speeding in a car, the country meander, and other personal recollections. 38 The sense of being able to mark territory and impose an idiosyncratic trajectory on its lines of action leads to the sense of a private cartography. Metaphors of space are used which construct a discursive structure or arrangement. This structure demands kinetic journeys across a fragmented terrain, allowing users to apprehend the world and use it for their own ends. Like geography, virtual traverse is associative and transforms what might be initially understood as a mainly visual experience into a kinetic one. In this way, virtual heritage can become a space for tactics-for contextual, personal adaptation of cultural heritage. Rather than the authority of the object, we can take pleasure in a series of games and the paradox of choices-where not just objects or monuments, but interfaced being and space itself are there to be interpreted.
39
Reconfiguring navigation as a cultural act allows for "diverse geographies of curiosity" that have the potential to reanimate virtual heritage spaces. 40 In large-scale virtual walkthroughs, a fascination for views and the physical hunger for space lead subjects from vista to vista in an extended search for spatial emotion. Adopting the strategies of immersion by incorporating the user into the action can increase the spatial pleasures of presence and embodiment. These strategies are more than the graphic immersion and organized sensuousness in computer games. Applied to cultural heritage, navigation structures can operate as significant elements in the creation of engaging and "authentic" experiences for visitors. As Caillois notes, the destabilization associated with mimicry and vertigo-the experience of dizziness, of "losing oneself"-can be productive in terms of shaping and expressing culture. In this way, spatial immersion becomes central in the animation of the past through the movement of a perceptive body incorporating memory and personal experiences. The user, as a knowledgeable tourist, occupies a cultural and dynamic space through a responsive haptic engagement with the past.
The adoption of quests with inventories, records of interaction history, and game-play responsive to the user's skills can create emotional purchase through the vehicle of responsive interaction. In adopting interaction strategies from games, a virtual environment has the potential to intensify sensation. Task-directed artefacts, advances in complexity over time, and real-world conflict can add to a heightened sense of agency and achievement through the act of doing. Through the subjectivity of the lived body, spatial environments can function precisely at the level of metaphysical or symbolic ritual offering different cultural perspectives and creating a sense of being.
To evoke the presence of the past relies on a different treatment of space that creates cultural and social presence. Applying constraints, affordances and challenges within the architecture of virtual reconstruction can convey a direct negotiation with specific cultural context. This can lead to the imagined presence of the organically social rather than the ordeals of solitude. In this way, heritage is restored not only as a spatial representation on screen, but also as a place for habitation-as a kinaesthetic sense of presence in the past. 
